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In the nineteenth century, surgical advances were usually made by individuals: giants in their time, their very individuality, however, meant that many founded no surgical schools, they had no trainees or structured pupilships, and in consequence their work was Principal among the extracranial factors are hypoxia, hypotension, hypercarbia and fall in packed red blood cell volume leading to cerebral oedema with rising intracranial pressure. In the 1960s mechanical ventilation was introduced in the management of patients whose respiratory state was affected by head injury or other causes of coma. In the 1970s it was applied in Belfast, probably for the first time, in the management of missile wounds. Patients being monitored by continuous intracranial pressure recording and repeated blood gas analysis could now have their intracranial pressure regulated by appropriate adjustments to their ventilation thus minimising the hazards of hypoxia and cerebral oedema. A rise of intracranial pressure sometimes signalled the development of cerebral oedema or of a complicating haematoma. The skills of the anaesthetists in the intensive care unit, allied to improved investigations in neurosurgery and radiology, were especially valuable in the management of patients with missile wounds, whose clinical state is notoriously labile. Such patients can die from early epilepsy or inhalation of vomit; these complications can be prevented by mechanical ventilation.
CLINICAL CONSIDERATIONS
Intensive care starts with prompt and efficient resuscitation in the accident and emergency department. This involves immediate intubation and ventilation, adequate transfusion and early monitoring of intracranial pressure. From clinical observations of patients with missile injuries who were being resuscitated, some prognostic signs were identified. Patients with missile wounds who had no motor response to pain after resuscitation died no matter what treatment was given. Patients with arterial hypotension (mean pressure below 80 mmHg) or arterial 'hypertension' (mean pressure over 1 10 mmHg) had 60% and 68% mortality Trauma S93 respectively, while those with mean blood pressure of 80 -110 mmHg had only a 22 % mortality. A persistently high intracranial pressure proved incompatible with a good recovery. Some of these prognostic indicators have since been shown to be helpful in the management of closed head injury. An increasing number of patients with head injury are transferred from other hospitals to the neurosurgical department at the Royal Victoria Hospital for clinical assessment, radiological examination and operation. Such transfer poses certain problems. The clinical condition deteriorates in the ambulance unless special measures are taken: thus many unconscious patients need mechanical ventilation in transit and this depends on a well organised anaesthetic service which we are fortunate to have in Northern Ireland. The benefits of an anaesthetist accompanying the patient have been apparent for 20 years, yet in the world literature we still read of the very high mortality among patients who arrive in an ambulance deeply comatose and severely hypoxic. The suggested remedy is usually phrased as 'the patient should be accompanied by a doctor or a nurse in the ambulance', but, unless the skills of an anaesthetist, fully equipped, are available during transfer, there is a high probability of the patient's deterioration. The transfer procedure should be regarded as an extension of resuscitation to be undertaken only when the patient's cardiopulmonary state has been stabilised and under appropriate supervision. One of the chief benefits achieved from transfer to the neurosurgical department is the identification of haematomas by CT scan and their immediate removal (Fig 2) . Recent guidelines on indications for transfer to neurosurgical departments, based on accumulated experience, should in the future increase the number of patients transferred. Such transfers must be made as early as possible if the treatment of head injuries is to be improved. Co -operation between specialties is not confined, in Belfast neurosurgery, to the resuscitation and management of the unconscious patient. The management of skull defects resulting either from head injury or from the removal of bone flapsdurina oDerations is another imDortant area. The earlier methods of bone grafting or acrylic resin cranioplasty provided adequate cover for small defects; however, because of the difficulties with contouring and fixation and poor impact resistance these methods are unsuitable for large defects especially those involving the forehead. In the School of Dentistry at the Royal Victoria Hospital, metallic dental plates are formed to a high degree of accuracy by high pressure moulding. By an adaptation of this process, large plates are made which can be applied over the skull defect using an onlay fixation technique, thus improving the patient's appearance and protecting him from further trauma. These plates fulfil all the requirements of cranioplasty, namely radiolucency, low tissue reactivity, low specific gravity, the capacity for fine adjustment in the operating theatre, and accurate contouring. This technique has been highly successful and has become the method of choice for cranioplasty. THE FUTURE Future planning for head injuries must assume an increasing number of patients to be referred to the neurosurgical department. A 24-hour CT scan service with facilities for immediate neurosurgical operation and improved monitoring techniques will lead to early detection and removal of intracranial haematomas and improve management of the unconscious patient. The call for an increasing commitment on the part of neurosurgeons to the treatment of head injuries has been welcomed, although it is hardly practicable in the current climate of reductions in clinical services.
